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a «oc  ° ° Abstract 


The study t Savaeti eatea the learning and attitudes CE 


individuals in ~ an individualized copputer-assisted 


f) 


instruction (CAT) setting vadng a specially designed group 


‘ CAI program to permit the entry and evaluation of responses 


fram each group MGM SE »* , 
Results | suggest that -: indiviay ds in groups. dean " 
b 


well as individuals working! alone wi conventional CAI, but 
Mi ; sai alia ae | 


take somewhat longer’ to complete eac program. In spite of: 


rd 


this, large cost savings “resulted ince the _ group too 
| 


significantly less time than’ had each ihdividual worke 


“a a “te . \ 
alone. Attitudes towards CAI were fpun to be unaffected by 


exposure to this type of CAI treatment. | tt 
\e . .” ~ , be 
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ue ‘ students Learn equally ‘well from CAI _ Sa Thee. SESS oe 


individualized Group Computer-Assisted Instruction 


= te The pteaciei for individualizing MISEEUG ST by taking oP ioe ‘ 
; ’ into account individual différences . among students in re es 
intelligence, personality, -motivaSional Teves. and other 
factors, has ~Always. ee a Joentra feature of : a 
“conputer-assisted instruction fCAT) At ° the same’ time, cal 7 : 
‘has often bean criticized for forcing. whidanta: to - work ° in: : A 
isolation. In “.defence, some proponents of _ CAL havd™ 
suggested that perhaps two or more péople might interact © 
with CAI materials ae a. single terminal siataaten aston, 
‘cartwrSght, 19 ie Such an arrangement might bring about 
‘Gubskantia cost punueeid. by reducing the number oft lesson = . 2 
exectitions to teach a given number of students. + In fact; =? 
most studies completed in bhie “area. usually —— that’ 


San 


os individually, an pairs, or’ in groups of three or four . 
m4 (Cartwright, (1973; akey & Majer, 1975), and cost reductions - 

= as high as seventy-five percent have been cited. Oh a more . 
; humanistic \level, ‘the social isolation of a single student — = \ = 


working alone at a computer terminal is eliminated _ and Se ne te ‘ 


students may interact with each other as well as with the _ s 


~ 


machine. 


Past studies however, have centered on small groups of 
- students interactin ~ with CAI programs: originally designed . 


for individual use. | The method most attan,| employed was “to 


encourage group discussion, to arrive at some “form of 


concensus, and then to type ina ‘single, sel isctiva, “group” os ; i 
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response iE evaluation by the. computer» ecdbad ceane the 


computer was ii in relation to this group response. This | 


mag. be , panied "concengys group car." Although some attempts 


have pest made to explain how students’ learn’ through 


collective group feedback even though ¥hey may not have made . 
“an ovbkt eaeponae or even agreed with the group response ° 
(cartyriant 1976), previous work in other areas ° has 


denonitrated:the importance pf _overt* responding ‘under 


varig conditions (Holland, 1960; Goldbeck, Campbell 


Llewehlyn,. 1960;" Stolurow € Walker, 1962; Tobias, 1973). re 


7? by 


would seem jneasonable to suggest that individua} Qearning in 
exeund. might be further enfianced if special. cat programs 
could be “designed for seu which would, allow SACK. 


individual. to enter his own response, ee it evaluated, “and 


receive his ‘own individual ~.feedback: This ‘may be called 


"individualized group CAI." . * 
a co Method Qs 
ed TO Stest whether CAI programs designed specially for 


groups, “would improve individual . perfdérmance, three 


trea egts were ‘established, 0 which randomly , assigned 
,Subjectis were required to take a series of three CAI lessons 
en ee | 


in introductory psychology. The lessons were coded in a CAI ¥ 
author language known as CAN VI (Cartwright & Tessler, 1975) - 
and: were administered by an IBM 370/158 computer on ten 


Teletype terminals. All of the lessons had been used in. 


6 


"previous . studies _(Roid, 1970,. 1971; Cartwright, 1973). 


Control group 1 completed the three CAI ‘lessons tadevssaei ly 


5) 


a 


a5, in conventional CAT: ~ control group 2 eonslated of small . 
Be = 


Bais dinates groups of three students who were asked to. ' 


' discuss the CAI material, to arrive at a concensus,“ and to ‘ : 
enter a single group pesnahwes The experimental group also , | 
contained ag hoc groups of three students who were asked to | 
discuss the akerial. without the requirement of arriving at 


a concensus. Instead, each student was asked to enter his 


own response on the terminal. : —_— - "  » 
. 


_The 28 male and 28 fonale subjects were drawn from 
heme séetiued “ab. an introductory _ class in sdncarionad ‘ 
psychology: “at . McGill Univers ty. All had a Bachelor's. 
‘degree, Limited’ background eee no experi nce with 
“CAL, -and were enrolled in a one year teacher training | 
* course. Their mean age was 21. 8 years. ; : 
For the purpdves of -the experiment, a special version 
Of the CAN VI language was developed in order that programs 3 
originally written for individuals could be used in, the 
experimental treatment with little modification. At eh 
point in the Scouse where a ‘student response was expected, 
- this special version _of the language accepted three 
- responses, evaluated gach of the three responses, and issued 
three separate feedback statements ‘based on those responses 
to each of the “three students. It kept three sets of 
student performance eueseaas ie aoe each student, and 
called each student by name throughout PAG REOGRSR 

, Each “of, the lessons comprised about 35 "frames" and. RB 
were based on a BERERGOK by ‘Hebb | (1966). The experimental 


| Greur was presented wath some material which they were asked 


fs Ps r 
i RB 


’ 7 : o 
™, . : ; f 


2 ‘ e e . ee - Sie ee a 
. . 3 , F 
nr . ‘ - — w cr a 
. * i a . 
e \ . 
: ‘ ‘ } 
. , . | < 
. o ‘ * . ‘ 
Car ‘ ; . -\4e = : F 
. : ‘ ‘ \ 


ga og ~ 
_ to discuss. After discussion, each of the three subjects | ! 
typed in his own response. When all three ‘responses: had : Ne ’ 


been entered, the computer issued feedback to each of the 


three students. An example of these , feedback statements 
might be: : 


No, Mary, we were looking for a nine letter word that 


refers to cells that receive information’  That| is, 
. = ¢ \- . ; R 
receptors. 
Ree ; 
‘: Harry, you are also wrong. . / A 


Dick, you are correct. Receptérs. 
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Each of ' the groups took ,the three lessons within one 


week, Fivé days after’ completion of the. third lesson, /’: 


ty = : | 
subjects individually took ae 30 item pencil-and-paper #- 


‘attitude test (a version of the Brown, 1966 scale) and/an| ~ F 
unannounced criterion test consisting of 30 multiple-choice ° 


items based om the three lessons. 


= , . 
Mee Results 
a res 2s ee eee y ' » 4 
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During the course of the study, eleven subjects did not 


. e ° : 
*,complete all the, requirements that would permit the 2 . 

" inclusion of their data in the study. Interestingly, of , Lf 
’ these ‘eleven, nine were in the conventional CAI group, 


control group 1. While this was the least ‘important of the 

two control gzoups, it was decided to attempt _ to replace 

these wubjects even” though this might upset the. strict 
randomization of the experiment. ° a total of 15 students (9 

\ . females and "6 rian mean -ag&. 20.6 ‘years, “Bachelor of 

* “Bayeation students: tn limited background in psychology) — ; / 


\ 
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’ were added- to control group 1. Mean criterion test scores 


are shown in table 1. 
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: Insert table 1 about here 


Analysis of variance results for ‘the ‘three treatments | 


on criterion test scores showed no significant differences . 
» i) . 7 


in mean individual learning pceua SS variances. 
The,.number of correct, incorrect, and “unanticipated 


/esponses is shown in table 2. | 
Insert: table 2 about here 


Analyses of the mean number of correct, ineoreiet. and 


unanticipated responses indicated significant differences 


among means for the three treatments (F(2,57)=18.31, R<-0015 
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F(2,57)=13.14, peo001; E(2,57)=26.21, pc.001). A Scheffe 


multiple comparison of ‘means test indicated that the group 


which responded by concensus made significantly more wee 


responses than either the individuals working alone or the 


"experimental group (pg.001). \In addition, it was found that 


individuals working alone mad@® significantly more eérrors 
than either of the other two treatments, and a similar trend 
was found for unanticipated responses. 


Table 3 presents the means . and variances of attitude 


test scores for the. three treatment groups. 
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__——Analysis of variance results indicated a significant 


{difference among the treatments. Those who worked in the 


» é 
conventional CAI group (control group 4) had’ significantly 


“ 


higher positive attitudes towards CAI in geneval.. Since | ° 


this was “thé group to “which replacement Subjects had been 


Peauuis it was decided to repeat the’ analysis omitting the 


“Seibeaen replacement subjects ‘and — using bnly © the five 


original temaining: members. . ne analysis , showed no 
significant aifferences in attitude among the treatments 
- (F(2,42)=0.16, p=.0856). 

. eeane and standard deviations for: elapsed ‘lesson time 
are presented in table 4, 


SS SS OSES OSS Nee | | 


Insert table 4 about here | 
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It, had been predicted that the experimental group would ' 


cake slightly longer than ‘either of the ' other two 
treatments, but that this time would be considerably less 
than the total time for three students working ‘ander 
Sénnetenad conditions of individual CAI. , Analyses of 


variance eae each ° of. ha titad: , lessons/ on/ elapsed - time 


WY 
shywee significant differences among the treatments for each 


/ of the three lessons (F(2, 57)=37,76, Dd. . Of 1; £(2, 57)=56,77, 


P<-001; F(2,57)=33.40,p¢.001). A Scheffé multiple . 


comparison of means test showed significant differences: 


» 


among. all the three, treatment | means. For each lesson, the 


conventional cal treatment group took significantly. less 
time and the experimental group took significantly , ‘more 
‘time, than each of the other two éfeainenin: 


Discussion 


* Semmens sace 
The lack of’ significant differences in criterion 
learning - scores among the ‘treatments supports previous 


findings (Cartwright, 1973) Okey & Majer, 1975), and 


oe 


suggests‘ that students who work in ‘groups with. 


individualized group CAI learn ‘as welk as those who work 


with individual CAI or concensus _ group CAI, The gresults 


> 


also suggest that groups which respond by concensus tend. to 


converge on the correct answer more fequently than do 


subjects who work alone or-. who work with indfvidualized 


group @AI. Subjects in each éxpeeiwental group were Pik 


as much opportunity to discuss the material as subjects in 


each conéensus group. Nevertheless, subjects in the sage 

; experimental groups did not make as many coreeoe responses 

as their counterparts in the concensus groups. It might be 

‘interesting to know if the same degree of discussion 
actually took place in both treatments, or if the remgyal of 

the requirement for concensus in the rer ees treament 
reduced the amount of discussion. fat . ; 


& The .finding -that individuals working " ‘alone made 


significantly more errors than individuals working together 


in teams confirms those of a previous gtindy (Cartwright, 


1973). 
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\With respect .to the differences in attitude scores” 


: _* among the _three treatments, ‘it is possible that this ma . = 
bt - ‘ “have been brought about by me inclusion of keen Bachelor of|.-.- | 
| - Education students as ‘replacemepts for the dropouts ‘fro i 
| control group iy At ‘least one other study has suggested | 
that different attitudes toward CAI. may be hed by students — o 
i different educational programs “(Cartwright 't berevensky, —_ 
a sys" ‘.We noted earlier with interest that it was the 
conventional” CAI group which. experienced most of” the 
dropcuts. The fact that the dropout rate was notsnearly as 


dramatic ’ in either of. the other two “groups syagests the 4 


. 
e/ 


4 existence of ‘some: form of ‘peer pressure, brought “about: by 
* .-group structure, which tended to “hola the gmall groups _|* 
.s . odathan,. Naturally, the resulta ‘ must. be interpreted 
- cautiously since the replacement of subjects violates the 
strict randomization of the. experiment. Still, when only 
(ieeustnins original subjects were used, the dtvtetence in.” 
%. ‘mean attitude scores disappeared. _Since’ further analysis 
indicated that attitudes towards CAI were unrelgted’ to 
. per formance in this study, it is quite likely that the 
; ‘ : Gbigenst ai fference diy) brought about by an initially higher, 
nattitude toward CAI score among ‘the replacement subjects. ” Kage 
pvenouah the experimental | group took significantly | 
“ longer in terms of elapsed time to complete. the TORCH? ‘than 
a - either of the control groups, the total co was still 
* a significantly less” than ‘the total ” amount: of ° time required | 


for three subjects working. alone as in conventional CAI, ~— oe 


ae é oo Ft 


e 4 : Fur thet research | is. recommended. inthe area of 


a long-term retention and overt yresponding under these kinds of een mis 
.gtoup CRI conditions. : More work is needed to de mine if 
special kinds of. programs can be . developed to provide er 
_remediathon to individuals within .the group setting, ” re “ 


In summary, a number of advantages can. be claimed for §— 5 ; 


individualized group Cats. visie include: { rae ee a. 


moe ids mae non-isolation of the student. ee ’ bass oe heed "ha = 


P 2. no sceeteass in learning perfornance 


os 3. significant cost xeduction in terms Of computer time 
| and utilization. ; ag ie 


“+ ‘ . LB ss _ Ee ten = &, 6 
'\. Wy provision of © individual response, — and {ndividual. » - 


feedback. | . ‘ 2 Ce eerie nee is 
5. the collection of individual, student “records in the a 
group setting.: —§ ‘ Fees - r eos mae" 3 P 
, : 
6. efimination of problems ar. -non-participation intiorent 
—— oe 
in other forms of group WAI: ’ io ' 
: ' xX : <= « Cer = ’ 
x‘ a "Note. | o ? G , 
se ae | — 
: ‘ his study, is a tevised summary, of the work by Cohen a > ae 
g t87S)< «- Se Wee 4s iy? =e 
e, Pad ¥ 3 a, th 3 . a: 
wy) ; . ais ; - 
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= TALE 21; 
‘“Means and Variances of Individual, Learni 
rena | Yn 
For-the Three Treatment Grou 
_ sk 
‘i s ro a 
Treatment -Group ON * Mean * 
. a @%% ; ; pb 
. ; t , 


16.85 


18.44. 
. 16.50 ° 


17.20 | 


Wo 
ng Scores 
. Variance 


‘ 


14.56 
13.44 
20,55 


16.29 
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TABLE 2 ; | , 
Means and Standard Sevincicel of Average Number of © ae 
A " = ad : 
Group Responses for the Three Lessons Combined ale - 
t ‘ Re . “~~ ; | ; e . 
Type of ; Control Control Experimental 
Response “i F< . Group 1 Group 24 . ‘ Group 
- | 7 : a rs a RO. 
Correct'- ‘mean. } = 71.35 he B0N78)** -70dE te “Y 
be A og ee 2 ne ae he. Ser 4 . 4 
i. | Wa BSE bak Byte 4? Sagan oe 
: ' : 2) og : see mi Bo: ™ . ~ 3 x e 
Incorrect. mean 9.65; | + 3150° | 6027 ca ae 
‘ -s.d. , 5.03! : 2.08 aa 3.33 
‘Unanticipdted mean  '20%85 i++ 11.33 10.18 
: ; ihe a: : ; 
| sed. | 6:52 \ 3.48 © 4.86 . 
tag , i a ‘e A 
) Lae 
i 
iB 
H 
: e 
a ‘* 
t 
4 
, ° at , 
: 
P N * 
tt 
* i» 
? - 
s Pa 
ke oe ft 


rr = , » F - |. ry ‘ i PT ey ON 
uG? ‘ | | ; \ ; \e A Ne - 
. > |s \ . 
m : ‘, 4 ; a | / | . bs 
a z | TABLE 3 a cel ’ 
z | Means and Variances of Attitude Test Scores * 
, : For the Three Treatment Groups. ty \ af 
: od * ; : : ~ . ' ; ‘ } ‘ 3. F 
‘ ee i F . * eee ( : 
ge reatment Group i NO ‘ s Mean’. ., Variance: 
a. ‘ A ae OS | an cert Comme 
control group 1: 20 + * +, 103,70 oe © au 
2) contgol group 2 i 18° * .° 89.39. .°° 4 7i0-96 
2 he ; ‘ 4 i =, hi, 5 : ose xi ‘ es i ea 
sas 3e| experimental -group ie 89.50 286.17" 
ae | he od ? eee 
Ses ee i ee = oP come 7 
| v28> es | ALL: subjects @ es 93.53 ~ 247.98 
a | be \ q : Vin . 7 ; he , = 
a p ° “| ‘ i % Cra 
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mae 2. % TABLE 4 A Sis 
Means and Standard Deviations of Elapsed vine | 
, “~ for the +Three Treatments , «%™ 
_ ee : ‘ ; 4 a i . ts 
‘ CAI . -Control Control Experilental = “” 
Lesson Group l Group 2 oe dhs 
.*lesson1 © == mean» = s35. 908 27.96 | 43. id 
Re see, eh? _ 3588 OP alg Me | 
"+ lesson’ 2. mean 36.03 (26.93. 44029.” 
ech ay Bae S566: . + an Qe2 7356 * \ 
i Lesson 3 mean. 39.66 | 33.83 ae) 48.11 be 
. e. p ; : . . ' 
: , s.d¢: 840 3.46 3.90 
eS. GY 20 Reet ee 
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